Effects of simvastatin on the pharmacokinetics of verapamil and its main metabolite, norverapamil, in rats.
The aim of this study was to investigate the effect of simvastatin on the pharmacokinetics of verapamil and its major metabolite, norverapamil, in rats. The pharmacokinetic parameters of verapamil and norverapamil in rats were determined after the oral administration of verapamil (9 mg/kg) in the presence or absence of simvastatin (0.3 and 1.0 mg/kg). The pharmacokinetics of verapamil were significantly altered by the coadministration of simvastatin compared with those in the control group (given verapamil alone). The area under the plasma concentration-time curve (AUC) and the peak plasma concentration (Cmax) of verapamil were significantly increased (P < 0.05 at 0.3 mg/kg; P < 0.01 at 1.0 mg/kg) by simvastatin. Consequently, the absolute bioavailability (A.B.) of verapamil with simvastatin (7.3% at 0.3 mg/kg, 9.3% at 1.0 mg/kg) were significantly higher than those in the control group (P < 0.05, 5.2%). The AUC and Cmax of norverapamil were not significantly increased in the rats coadministered with simvastatin compared with those in the control group. Moreover, the metabolite-parent ratio (M.R.) of norverapamil were significantly decreased in rats coadministered with simvastatin. These results implied that simvastatin significantly enhanced the oral bioavailability of verapamil by inhibiting the CYP3A-mediated metabolism in small intestine or in the liver and P-glycoprotein (P-gp) efflux pump in small intestine. Therefore, concurrent use of verapamil and simvastatin should be monitored closely to potential drug interactions for safe therapy of cardiovascular diseases.